Increased levels of N(epsilon)-(carboxymethyl)lysine and N(epsilon)-(carboxyethyl)lysine in type 1 diabetic patients with impaired renal function: correlation with markers of endothelial dysfunction.
Diabetic and non-diabetic patients with renal failure have an increased risk for cardiovascular disease, which may be the result of uraemic toxins, including advanced glycation end-products (AGEs). The aim of the study was to investigate the levels of well-characterized AGEs, N(epsilon)-(carboxymethyl)lysine (CML) and N(epsilon)-(carboxyethyl)lysine (CEL) in relation to kidney function and to study the relationship of these AGEs to endothelial function and inflammation in type 1 diabetic patients. Plasma levels of CML and CEL were measured in 60 type 1 diabetic patients categorized as having normal glomerular filtration rate (GFR) (>80 ml/min, n = 31) or decreased GFR (<80 ml/min, n = 29) as estimated by the Cockcroft-Gault formula. To assess the relationship of these AGEs to endothelial function and inflammation, markers of endothelial function von Willebrand factor (vWf), soluble vascular cellular adhesion molecule-1 (sVCAM-1), soluble E-selectin (sE-selectin), soluble thrombomodulin (sTM), tissue type-specific plasminogen activator (tPA) and plasminogen activator inhibitor-1 (PAI-1), and C-reactive protein (CRP), a marker of inflammatory activity, were determined by enzyme-linked immunosorbent assays. Plasma levels of CML and CEL were increased in diabetic patients with decreased GFR as compared with patients with normal GFR [CML 4.9 (2-12.6) vs 2.9 (1.7-4.4) micromol/l, P<0.000; and CEL 1.7 (0.9-3.3) vs 1.2 (1.7-4.4) micromol/l, P = 0.004, respectively). Independently of the GFR, the plasma levels of CML and CEL were significantly associated with sVCAM-1, vWf and sTM. Plasma levels of CML and CEL rise with deterioration of GFR. Furthermore, CML and CEL levels are associated with markers of endothelial activation independently of renal function. This suggests an involvement of these AGEs in the acceleration of cardiovascular complications in patients with renal impairment.